Like a good detective novel, the investigation into the molecular culprits responsible for linking intracellular Ca 2+ store depletion to the activation of store-operated Ca 2+ channels (SOCs) has long captivated researchers' attention. Deservedly so, as the problem is of immense physiological importance: without an efficient mechanism to refill cytoplasmic Ca 2+ (Figure 1 ). Although these STIM1-rich ER domains formed throughout the entire cell, The molecular identity of the signal coupling intracellular Ca 2+ store depletion to the activation of Ca 2+ entry has long resisted exposure. Two recent studies independently implicate the STIM protein family as essential components in this coupling. These data provide new impetus to resolve how store Ca 2+ content is sensed and communicated to store-operated Ca 2+ channels at the cell surface.
Ca 2+ entry (SOCE). First, Roos et al. [7] identified Drosophila STIM (D-STIM) as a gene product that depressed SOCE when suppressed by RNAi. Similar inhibition of SOCE was observed by Ca 2+ imaging in human cells, and by direct electrophysiological recording of the Ca 2+ releaseactivated current (I CRAC ) Jurkat T cells, following knockdown of STIM1 -one of the two vertebrate D-STIM homologues (STIM1 and STIM2, [9] ). In this issue of Current Biology, Liou et al. [8] report results from a siRNA screen against over 2,000 signaling related proteins in HeLa cells and demonstrate a requirement for STIM1 and STIM2 to maintain normal levels of SOCE.
The key findings of Roos et al. [7] (see commentary by Putney [10] ) share many commonalities with the results reported here by Liou et al. [8] . First, the studies clearly demonstrate that RNAimediated silencing of Drosophila Stim [7] or the human homologue STIM1 [7, 8] inhibited the rate and amplitude of SOCE in response to store depletion by thapsigargin or agonist without affecting the kinetics of Ca 2+ release from intracellular Ca 2+ stores [7, 8] . Second, the effect of STIM1 silencing on SOCE was dependent on the dose of siRNA [8] , culminating in nearly complete inhibition of Ca 2+ entry [7, 8] , most elegantly resolved via electrophysiological analysis of I CRAC [7] . Reciprocally, STIM1 overexpression increased the rate/extent of SOCE [7, 8] . The studies are not without their disparities -for example, regarding the role of STIM2 in SOCE -however, these are early days and these differences may simply reflect a cell-type-specific redundancy. What is important is the broad consensus: two independent screens in different organisms converge on a ubiquitously expressed protein [ While it is a key attribute of all multi-blastic metazoans, a striking feature of gastrulation is that the manner by which cells internalize, leading to formation of the endoderm and mesoderm, differs remarkably across phylogeny. know where to look. With a molecular suspect now identified, surveillance of these nearmembrane foci for Ca 2+ influx may provide a breakthrough in the study of these ephemeral coupling domains. Evanescent wave imaging has a solid pedigree for this task [14] , as the unparalled optical resolution of this method can detect Ca 2+ signals resulting from the activity of single Ca 2+ channels at the cell surface [18] .
Finally, we should remember that STIM1 was originally cloned from a chromosomal region linked to several cancers [19] . STIM1 overexpression induces growth arrest in certain cells, leading to its characterization as a potential tumor growth suppressor [20] . Unraveling the pathophysiological linkage between STIM1, SOCE and cell proliferation will be a further area of research catalyzed by these provocative new data.
